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Abstract of JP2001 192531 

PROBLEM TO BE SOLVED: To provide a proton-conductive film-forming material which exhibits a 
high proton conductivity in a wide temperature range, is prevented from swelling in water, and is 
excellent in durability. SOLUTION: This material comprises a polymer which contains at least 50 mol% 
specific repeating structural units and has sulfo groups. 
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x^/M^y. b'X ( P -h'J/W7^-n^y7x 

[0023] »Cfc. ±fS-H&^ ( 2 ) TSl^iX^DjI 

l>m^* (filT r *£ft (2) j . £>J:t/- 

«SC ( 3 ) -C^fLilftOiBLfllJS^ffi (fctfU X)V 

^ymm^LKc^) *ttz>w&w (ot rrn-^* 

(3) j Growth taw-*, 

[0024] *wm:m^tihmi$fo ( 2 ) ^ < 3 > 
a. ( 2 ) - . < 3 ) - x^tt^y 

[0025] 

[fl:8] 
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R D R' 




[0027] ZZX\ JJBHR* ( 2 ) ' — ( 3 ) ' 

WfSS£^tnfffi<^*«K£^U £fz, R-R' li— 
«3t ( 1 ) ' cOR-R' hislitj)!)* <r.IT\ R 9 - 

nt;H s T^tVM, ^isM&teiiifimf 

; 7 o >^ y . ; 7 /i^ u ^ is) US if 

7'J-;my^M-/k 7'J- 

2oBLbO l ffffi»S:*tfl«^*«S. «i 
if T U -/U^t^r y7'J -/M~* V . TV y7U 
-;Ux;P*y. T V -^7'J-^^y^^W 

T/l^/l/ry— /PS, 7'J-;l/7M/Hl: 

COO 2 8] iJEHBW (2) ' mZti&±J-7-t L 

m- 5/3— F^y-tfy. m-a^f-JkXjP:?* — u3r>- 
^y-tfy. 2, 2, 
^h/Hy, 2, 4-y3-Hh;Uy, 3. 
nohyny, 3, 5-yyoth^xy s 3, 5-^ 
2, 6-y7ooWl^xy, 2, 6- 
y/n^Wl/xy, 2. 6-^3— H h/Pxy, 3, 5 
-x^^x/^^-^n^r^hyUxy. 2, 6-^^ 
;l/X;l/7t-o^fyh;l/xy, 2, 4-5/'? ao<yy 
2. 4-y7nt^y/h'j7W 



(2) ' 



Ut9] 



<3) ' 



3, 5-y^np<yv'h»j7;W7^f h\ 3, 5-x 

7u^hy7M7-f 3, 5-y3-hXyvT'J 
7W7^f 1, 3-5^0*- 2, 4, 5, 6—r 
hyyj^xi^y^y^ 2, 4-y;oc?^y/7xy 
y. 2, 4-y7nn7x-;l/M);l/^by, 2, 4- 
y7nn7x^P7xx;M^y, 2, 4-y7nn7 
jc— 7^7 ;^x^y, 2, 4~y7DP7x^7x 
x;|/rnA'y N 2, 4-y^D07xx;i/7x-;^ 
*y. 2, 4-y7no7xX;l/7xX/U/|/7>f 
3, 5 - y7 DP7 x -;l/7 x-;^;^y , 3,5- 
y7no7xx;l/7xX/U;l/7 4 2, 4 -5/?u 
D7xy^ry^>, 3, 5-y70D7x7^y< 
y-hfy. 2. 4-y7ont'7xX/I/^y^y^y 4 
3, 5-y^ODb'7x^W£/^y^>, 2,4- 
y7nn\yX7-'J K 3, 5-y7nn<yX7- 
•J b\ 2, 4-y;nn-4' -7x^y^V'7x 

y. 2, 4 -y^nn h/Pxy. 3, 5 - s^^/kx/u 
7txp^yh/i / xy s 2, 4-y7PP^yy>'j7 

[0029] ±EHR* ( 3 ) ' Tasiiity 
o-y^OD^'y, o-y'7Dt< 
y-tfy. o -5/3— F^ynf y N o-y^f;i/X;^7^ 
-v^i/Ky-ey^ 2, 3-y7nnWny, 2, 3 
-y7'Pt h^xy, 2, 3-y3-Kh^xy, 3, 
4-y7DDh^xy, 3. 4-y7n ; eb^xy > 
3, 4-y3-Fh;l^xy, 2, 3-i/^)V>\)VV * 
~u*i/Ky*£y^ 3, 4-y7fyU;P7*-o^y 
^y-tfy % 3, 4-y^PP<yyh»j7^7^ K s 
3, 4-y'7 r P^y/h , j7;^7^ h\ 3, 4-5/ 
3-hXy/h!i7;^7>fH> 1, 2-y7Pt- 
3, 4, 5, 6-f h77^P<y^'y. 2, 3-5/ 
;uD^y/7xyy, 2, 3-y7no7x-^h »J 
yU^hy. 2, 3-y7DD7x-/l^7x-;M^y, 
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2, 3 - i/^nn7x^7x-;l/X^y, 2, 3 -fy 
^PD7i-^7x-iP7nA'y, 2, 3-y^oD7 
X ^7x-/Ui^y, 2, 3-y7nn7x-;l/7 
x-M/l/7>f 3, 4-y^DD7x-;l/7i-;l/ 
x/l^y. 3, 4 - y ^ d n 7 x -;l/7 x 7 >f 
h\ 2, 3-y^nn7xy^y<y^ 3, 4-^ 
;nn7iy^i/^X 2, 3-y7oot'7i- 
3, 4-y7not'7xz;^y 
^y-t£>\ 2, 3-y7DD<yX7-'J h' N 3, 4- 
y^nn^yXT^'JF, 2, 3-y^nn~4 ' -7 
x7^y<yv"7xyy^^^W^li, ft£L<tto 
-isfrmKyify^ 3, 4-y^on<yy>y7^ 
:*7-f Wfo&. 

[0030] a±<7)*^mTm^t>ti&m^fc < i ) - 
(3) zmm^&mizmmzti&fmiz. w&&mk& 

(«> . * t*mz (2>mjm\ * <&mm t u s^k. a 

/K 3^b~*y>*VK -y^T-fef-^r-feh^-hi 
jfO- >y^;Wb£*. *g<fb^7S^A. Jl-fty^S^ 

A. 3^^^^^A^^W^S/^jU^%. ffi-ffc 

mt 3 ^ K 3 '/Mbn v ^ h^r^^y sy p h -f fc&iftte 
JfaraWffefl*. ,I;h^<Z> 3 S-fb-vv^K m 

'J7x-/^X7^, 2, 2' -ft°yy>, 1, 5 
-v-^U^-^^S/X^. 1, 3-h'X(y7x-WX 

*7-fV. 2, 2' -b*t°U^>##£ U\ ifSISft 

MS («) httii ffiiitfs aMb-v^n:^ ( f 
'J7x-;^7>fy) . a^fb— y^-;u-b*x (h'j7x 
-WX7>fy) % H^lb-yy^b'-x (h«j7x-;l/ 

^7^) . fiHSt- y^t'X (bU7x-WX7 

^y) . (Bft-7^;K2, 2' t'b-U^'y) % mt- 

y^U (2,2' h'try^V) . S^ft-y^/P ( 2, 
2' h'f'Jy'y) . «-7^K2, 2' t't'ijy 
» . b'x(i, 5-^o^^'xy)^7^k 

T-h^^rX (h»j7xZM7;7>fy) -y^/K ff 
7^7. ( h 'J7x^X77^ h) ~^y^K f h7 

*x ( h>j7x^X7^ y) y^y^A*if36««f 

titlhtf. mfc-V?J\st'X (h'j7x-WX7-f 

. Jttfc-.y*vM2, 2' ifiru^)*qff4L 



r^^^A, v^i^A. th'j^A, 7^;^S/ 
§4 r *aj hLTii:. 7>y-fb^HJ^A„ ffi-ffc^hU^ 

a. mb^hU^A. H^b^-hU^A. Sig^hy^ 
A^^hu^A^-^ 7Wb#u^A. a-fb&u 

*>A. JHfc^U^A. n^fb^U^A. BSK#y^A2: 

^co^u^a^^ 7^^b-rb^x^r>'^-^ 

A. ^bxh^X^TV^EX^A. ^bx h 7Xf/P 

£>W£ii&^\ ftftthU^A, 3^b^hU^ 
A. ft-fb&U^A. Mr b7Xf^7^xr>A, 3 

[0033] mtmz&ftz&i&ftcQmim'&te. w» 

4IW4fcJlEffi : F3«fflS*ifc«Mttl («) ± 

ib-jk^ ( i ) ' — ( 3) ' x^M^yv-i^ 

K»U 0. 0 00 1-1 0*/K MKIi 

o. oi — o. 5^e;PT'$>4o o. oooi^*at 

: FO«MW*li. »*«*l*/WcSU 0. 
1 — 1 0 0^k L<lil — 1 OWfcl*. 0. 
1 ^e;l/*»T«. J^JStt#^#fc*9. — 1 0 

( 1 ) ' - ( 3 ) ' TmZti&^S^- l^MzM 
U 51». o. l — i oo^k if 4 b<tei — i o^e 
0. l^Xffivii. «*3W**3*rfW, 
1 0 O^Srfii&fc. »^*L4«^*C0«»3&« 

SrflM-T4*&. -t^ffifflSH^ti. ±IBHR* ( 1 ) ' 

— (3) - Tm^tth^y^-i^jHzML. iis. 

0. 001-100^k ff^KliO. 0 

X'hZ. 0. 0 0 l*7P*»t"C«. M^i«K*±frf6» 

[0034 ] *«BJ-CflW-r«Cli:cOTSSfi^»afc 
LT^. 0«Jitf. fb7tKD77^ f/^o^-^-y 
y. ^^-/UX/U^v-H. N, N-^f-;P7fv;UAT 
N, N-^^UT-bhT^ h\ l-^f-^-2 
-b°nl> Hy, r-yf07^h/, r-^f-o^?^ 
A^rh'^tf^ix. fh7hh'077y, N. N-^ 
fVUTtvl/AT^ h\ N, N-y7f;l/7-fehT$ h\ 1 
2-bD>J HV3ft«#4LV\ d/l^^OS^ 

*«+fc:*5*t*JbfeHR* ( 1 ) ' - ( 3 ) ' T'^^n 
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i>^y-?-coigg<i. Sift. 1— 90S£%. #£L< 
ii5~4 0S*%T&&. *Jt. *«w<o*^**a^ 

5o-8o*c-c£>&. it:, m-smfflii. mm. o. 5 

— lOOB^PtiL #£L<til— 4 0B#P H 1T-J>&., 
[0 0 3 5 ] ilT. ±IE-«^ ( 1 ) ' x-mttii^ 
R 1 R« R s 




( 1 ) *»SR<ORe*«?D-0«i. TiecOfcfcD 
[0036] 

c-fkio] 



R ' 



R 4 R 



R 



N i (II) X, 

L > Zn 
(L ; 32fi^) 




[0037]^t>, ±ie-^xt ( 1 ) ?*&fl*M9]E 

( 1 ) <0«i£»i. afcttttfiKX'*? h/U:lo 
T. 1, 200—1, 1 50cm '. 3, 400 — 3, 
2OOcm-»<O©JRtJ:05S^T-#. .Iix£><?)iffij£Jt 

a*T"£&„ IlMft^^^h/L- ( 1 H — NM 

R)(cJ:0. 6. 0—8. SppmW-^K, -£«9 

[0038] *mmnwmB*mcm^t>tii* ±ib- 
( i ) ~ ( 3 ) Tmzti&m*)mLffimm®.ztt 

%^m$# ( 1 ) - ( 3 ) fc, 

Lfc^S^tt ( 1 ) - ( 3 j &g*%BL %3%IS. 

-f&CLt tfX'Z MPolymer Preprint 
s, Japan. Vol. 42, No. 3. p730 

(1993) ;Polymer Preprints, 
Japan, Vol. 42, No. 3, p736 (19 
94) ;Polymer Preprints, Jap 
an, Vol. 42, No. 7, p2490— 2492 

(1993) ) . 

[0039] Zcr>X^yit<OK^f¥t L 

Ttt, iMx/my&mzii L%^m-&# < 1 ) - 

(3) Sr. asMHflT. fcav^iifflBfiqSTT. ±IBX/U 



=SrVV&*. -5 0-2 0 0*C. #*L<li-l 0- 

1 0 0*CT*6. RJSSBHi. ji$„ 0. 5- 

1, 0 0 0B#r B 1. #iL<lil — 2 0 0B#Pb1T'J>&. 

[0040] ^/w*yBai*wx-r4*«6k lt 

«, W£tf**fl:y f-^AfcirfcJBv vr§bk£tf:-c# £ 
*fi£cofi;-&ft ( 1 ) - ( 3 ) J8i**<fctf>.x*;WfcR 
jEBf^. i , 3 -7n^y» h vcoi o SrtSttSE&x* 

Tfrzm^xznm&ft^^MT s >-£#A£t>r.g># 
&i>mfhzt-¥X'$&. 

[004 1 ] -ttct>-h, z<ox)V*>wmmX(r>Rls&k 

( 1 ) - ( 3 ) Sr. iSifflWT, *>&Ut±?^fl#ftTT, 
^ksg-ffcUf-^AS^ 0 — 1 2 0°CT\ 0. 5 — 5B*0£: 
{jfV>-crnys-^yH-ySr- 1 0 — 80°ODiS 

[ 0 0 4 2 ] .1 <9 <fc 3 £ LXfthilZ . JJEHR5* 
( 1 ) - ( 3 ) -eH?ft£l&9jiUij£iii{i£:rf 

£flfj£-f6 U-7 hC^LT. jlft. 0. 0 5-3 
fl. $f£L<liO. 3-2. 0JIT&&. 0. 0 5<i* 
ffiX'li. rnhyg#fttf±*^f. -3tr3<I£j@;tl> 

[00433 Z<7)£olzLxnt>tl&*5tW(DX 

ti-* y&m&Gn&focoxti'* y\m<?> mmte<?>x v -? 
l, ooo—i. ooo, ooo, n±L<\ti , 50 
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0-200, OOOX'hh. 1, OOOifoHT-Ji. f&B 
7 4 )V UZ9 5 y 9 &%t\ mfflttfZFftftX' 

*>9. ifcswswttRctBii****. i, oo 
o, o oozmth t. fcjBttacraa-fcfcOs 

aa6*3W«< . JDXtt*cpAfe:5rS*i:*<?3|8J|H*«<bi. 
[0044] *»W<OK»«tmtt. ilEX^ylHS 

[0045] ^mcommmtm^mm-ti.ui. mi 

t< >9W*?. &Mj8jm%ZtfWfe>it&. zzx\ 
[0046] *J6^<0«8BfiE»16Ki. Witf— aflEftfl! 
[0047] 

mmt&tf. *&wimT<7>m&Mi,zmfc2ti& tax- 

[0048] $m?D?^S, fii^^M-^a. 
%JHaj±. «fh7t Hc?75y (THF) *m 

V\ ^A'-Sl-ygy^D7h?7 7-<- (GP 

C) Kilt. 5Ky*f-i^>1«J&?>^a£##>jfc. 

[0049] xn^wkaa. 
[ o o 5 o ] 7-q h vtemmnmfe 

l 0 0 %fflitSKTCa*»fl3til@ l3mm(?)7-(/^ 

-ryXT-fyJV- (HYP4 l 9 2 A) £fflivc. 
mm&.5-l 3MHz, EpflnmEl 2mV, i§JK 2 0 

x: s 5 or. l o o-curc-feyuM w-9>x<r>$m 

[00511 8 O-COTk+TO^t 
7 4)Vk*^ 8 0-Cc7)t>iilC5B#S?S-aL. jfaflf^ 

sasHta*^ i^fts^-fba^sigu Tta^sm 



A ; Wmmt\ 5%ULL. 3 0%*}H 

[0052] m^m.m 1 

2, 4-y?DD-4' -7i/^fy'<y'/7iyyO 
£)£. 

y'7i-;H-f^2 30g (1. 35mo I) , iMAt 
"7A1 5 6g ( 1 . 17mol)^.X^-7 
nTFo-K aglt5rBX0#(t^Z-oP7^X3(c 
k 0 . fcJBfcomfrai Lfc. 2 , 4 - y^DDMffi 
7niJHJl26ml (0. 9 m o 1 ) )STo- He t 

f£. *?§^Ji-fL^?a{cML^*^. 2i$is»att£St(t 

"CtHftU LTfflMft2 80s (9 3%) S: 

2 0 0 g (6 5%) nmWfaZ'&K.. Z<r>i>cocom.& 
(mp)lt 8 2~8 3Xre£>o*:„ 
[0053] ##1=rt£M2 

2, 4-y?DD-4' -7x/Jfy^>/7iyy*>. 
^>C7)^>J (4' -7i7Jry-2, 4-^/7iy. 

##-£)£0«l-C£-j£Lfc2. 4-y?OP-4' -7i 
y^fiy<yv"7xy>2 4 . 0 g ( 7 Ommo 1 ) , f 
X ( h U7i-WX7 -f » Z^WD'J H 1 . 4 
g. S'z-ft^h y^A 1 . 4g, hiJ7a-/WX7^ 

^7. 3g. Effil 1 gZ7yA=Uzt*). sasgsga 
$L£. N-^f-^toy h'y ( NMP) 8 7. 5ml 
*Hni» 9 0°CtcjD^L. 2 0BMSHWPU KJfi£»»* 

9:1) cOjI-&?Ktciir, ^R*S:ifc»$-a-fc. » 

sr * is. ^ 9 j -)vx-mmk, &m t . s w<oa^* 1 

8 g (95%) Sr#^ . GPC T*^7tM^*<7)S:¥% 
*^S<i; 6 . 7 0 0. fiSTO^^ fi<i 1 2. 5 0 0 T 
ft -?tZ. 

[0054 1 ##-&«W3 

2, 4-jy*^OD-4' -7i7^yKy-/7iyyfc. 
4, 4' -y^OoKy^i/^'WJ (4' -. 
7x^^-2, 4-<y/7i7y) k.-K'J (4, 

4 - -\y-/7 i;y) ftS^ft^fig 

#t^M2T'fflV*2, 4-y7on-4 ' -7x7 
Jfy'<y > /7iyy24. 0g ( 7 Ommo 1 ) <0fti? 
DC. 2, 4-y';nn-4' -7iyJfy^yy7i 
yy21. 6g (63mmol) t4. 4' -y?DD 
<yV7iyyi . 6 5 g ( 7m mo 1 ) Wig-^l2rffl 

t\ 2 i mmzmiz l . mail 7. 7g. «x 

^9 6%T'ft«1lrft GPCT-SI^L^^l^i- 
^FfiJi 1 1. 8 0 0. Ma^tf^ S«3 5 . 5 0 Of 
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[0055] ##<£fi£M4 

2, 4-y^on-4' -7xy^y<y/7x/yt 

2. 5-^PD<y/7xyyK«'J (4' -7 
4-<vyyxyv) (2, 5- 

##^W2T'ffl^3t2, 4-y7on-4' -7x7 
^ry^y7'*7xyy24. 0g {70mmol)^ 
9^. 2, 4-y7DD-4 ' -7x7^yW7x 
/yi8. 0 g. ( 4 2mmo 1 ) t 2 , 5-^DD< 
>V"7xyy6. 6g(28mmol)Ol^ffl 
V\ ##£«W2fcE«fc:S<&U UXS16. Og, JR 

^•fite 1 2, 000. tif^tii 24, 900t 

[0056]#fMP15 

.2. 4-^dd-4' -7xy^y<yy7xyyh 

2. 5-y^DD4' -7x7^fyW7x7y*^. 
<£>jKU (4' -7x/^y-2, 4-^y'7x/y). 
(4' -7x^y-2, 5-^yv'7x/y). 

##MM2tffll^2, 4-y7oD-4' -7x7 
^ryW7x7y24. 0 g ( 7 0 mm o 1 ) (Ofth 
DtC. 2, 4-y7nn-4' -7x7^y<yy'7x 
7V12. 0 g ( 3 5mmo 1 ) 2 , 5-y^DQ 
4' -7xyJfy<y/7xyyi2. Og (35mm 
o 1 ) COig^SrfflW 2 £ L . 

iRil8. 1 g. JR^9 5%T**S-&tt*»Jt. GPC 
tHl£ Lfc*¥%»? «i 3 2, 000. fiTO^ 
»*i9 4. 9 0 0T*o7fc. 
[00 5 7] $#£j£0|6 

9, 9-fcf* (;*f^X/l/7:t~u^:>7x~/U) 7;U 
^l/>-h2, 4-^noh;^xv^4>c7)7K , J (9,9 
r y'7x-;P7Wl/y) £;K>J (^;U-2. 4-7 

f#M^|2tffll^2, 4-y7oo-4' -7x7 
^yW7x7y24. 0 g (7 Ommo 1 ) <7)ftb 
OtC 9. 9-t'X(^f/^7t-D^ry7x^ 
;U) 7;M-i/>-3. 5g (7mmo 1 ) t 2 , 4 - 
on h;l/xy 10. lg(63mmol) ffl 

v\ m%&f&m2tmmzn'0>L. jr*7. 6g, ir^ 

Sii5, 2 0 0, Iim^llil 3, 9 0 0T'i,o 
fc. 

[0058] gffcffll 

*/U*y<fbK»J (4' -7x7^y-2, 4-^/7. 

x;y) <o^j£ 

9#«ftM2 a ?»jKLfctf'J (4' -7x7^y-2, 
4-^y/7xyy) 20. OgJ, iSS£g!2 0 0m 1 
(Ota*.. Sar9 6i*BH»PLfc. RJBS«r*lcaS\ 
ifcKSr*>». gfc^Lfc. SS«LT. 25. Og^/^ 



[OO59]*S60«2 

(4' -7x7^ry-2, 4-W7x/y) fc. 

zK l J (4, 4' -^y/7xyy) *l^ftm;^y 

#t^*M3t^Lfc^'J (4' -7x7^-2, 
4-W7x7y) fc^'J (4,4' -<yy'7x7 
>0#fi-&tt2 0. 0 gSr. ffigSB!2 0 0m lKJo*.. 

«s»Lfc. «e»LT. 24. 4 g<0±| 

[0060] mmm3 

ZK»J (4' -7x7^y-2, 4-^/7x7^) k. 

zK'J (2, 5-^/7xy»^ft^wwt 

##^*«4T-&*LfciKy (4' -7x7^y-2 ( 
4-W7x7y) (2, 5-^y/7x7 

y)M^20. 0 g£. «IK&2 0 0m lfcrjni.. 

aai"C9 6i«B»wpLfc. 

a. atfrLfco ia»Lr. 23. 3g^±iefts^*^o 

^Wytt?:#^ e %coi RX^; h;^03^ 
ohygijgh, 8 or, s^^^iwyr 

[0061 ] HSSM4 

iKU (4' -7x7^fy-2, 4~W7x7y) 
/KU (4' -7x7^-2, 5-^//7x7y)S 

«#^««5t^«LMfJ (4' -7x7*^-2, 

4- / \y/7x7y) h^U (4' -7xy^fy-2, 

5- W7x7y)M^20. 0gSr.»B»2 
OOmlKJni.. l^T'9 6MffUo KftMZ* 
\,z&*\ flfcKS:*>a. iftfrUi. S£MLT. 2 5. Og 

^WLSS. rnbygigi:, 8 0°C, 5«pfiJeOTk+ 
[006 2] W6CT5 

iKU (9, 9-y7x-;P7;^i/y) <*f7U_ 
-2, 4-7x-l/y) ftS-^ffrO*^* vWfaay%& 
m^&ZM 6 TS&L L tz * U (9, 9-y'7x^7^ 
*uy) (^f-yu-2, 4-7x-i/y) Sfi^ 
tt2 0. OgS:, *!giig2 0 0m 1 fcftj*.. 6 
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%£ftfc. ^OI R*^?MPSrl25k:^\ ifc. ft [006 3] 



mams 



(Wkg) 



388 



419 



492 



388 



201 
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